ABSTRACT
An increase in abundance of the NUDT16 transcript following exposure of 54 neutrophils to septic serum was the starting point for the training activity. NUDT16 is a 55 member of the Nudix hydrolase family. It includes enzymes catabolizing nucleoside 56 triphosphates, nonnucleoside polyphosphates, as well as capped mRNAs [2] . In 57 mammalian cells the decapping activity occurs in both the nucleolus and cytoplasm. 58
Hydrolysis of the RNA cap by NUDT16 is part of the the exonuclease degradation 59 pathway which initiates RNA turnover [3] . The activity of NUDT16 is similar to that of the 60
Nudix domain protein DCP2 (Decapping MRNA 2). 61
Sepsis is caused by a systemic inflammatory response resulting from an aberrant 62 host response to infection [4] . Sepsis is considered severe when it leads to multiple 63 organ dysfunction. Septic shock is used to designate cases where sepsis is 64 accompanied by refractory hypotension. Sepsis is associated with a strong activation of4 the innate immune system that is mediated by the recognition of pathogen-derived 66 molecules that engage receptors expressed by a wide range of host cells [5] . 67
Complement activation and activation of the coagulation cascade are two additional 68 hallmarks of the pathogenesis process that unravels during sepsis [6] . It is accompanied 69 by the activation of vascular endothelial cells, neutrophils and platelets. Neutrophils 70 contribute to the innate immune response that controls of the infection but also results in 71 considerable collateral tissue damage [7] . Neutrophil activity is mediated through the 72 release of soluble inflammatory mediators and microbicidal molecules, as well as 73 neutrophil extracellular traps (NETs), which are composed of DNA, histones and serine 74 proteases [8] . NETs entrap pathogens and contribute to their elimination. However, their 75 presence in the circulation of septic patients has also been associated with thrombosis 76 and organ dysfunction [9] . 77
78

RESULTS
79
Abundance of NUDT16 transcripts is increased in neutrophils in vitro in response 80 to septic serum 81 NUDT16 was selected among a set of genes which abundance was increased 82 following exposure of neutrophils with serum of patients with sepsis (the data was 83 generated by our group and is publically available in GEO under accession GSE49755 84
[10]). 85
In this experiment, which is described in Figure 1A , neutrophils were isolated 86 from healthy donors and cultured for 6 hours in the presence of serum obtained from 87 other healthy individuals or individuals hospitalized with bacterial sepsis. Two different 88 neutrophil donors where used and exposed to sera of 6 healthy controls (12 samples 89 total) and 12 septic patients (24 samples total). Two control conditions were also 90 included: culture without serum, with or without LPS. Transcriptional profiles were 91 generated using Illumina Beadarrays. The dataset has been uploaded into a custom 92 data-browsing application, GXB (link). NUDT16 expression profile is shown in Figure  93 1B. It is also accessible via the GXB application which includes all available sample 94 information (link). Expression data along with sample information is also available in a 95 spreadsheet format (supplemental File 1). Significant differences were found in both 96 levels of expression and variance between the control serum and septic serum treated 97 groups (t-test p<0.005, F-test <0.001). The next step consisted in assessing whether reports in the literature could be 102 found that describe a role for NUDT16 in the context of sepsis (knowledge gap 103 assessment). The NUDT16 literature was retrieved using a PubMed query which 104 comprises its official symbol, name and known aliases: 105
"Nudix hydrolase 16" [tw] OR NUDT16 [tw] OR H29K [tw] 106
As Next, datasets were sought in GEO that could be used to validate independently 115 the initial finding in a relevant clinical setting. In order to do so, datasets were selected 116 without a priori knowledge of NUDT16 expression levels. All six datasets selected were 117 from human studies in which transcriptome profiles were generated in septic patients 118 and compared with uninfected controls (Table 1) . Then NUDT16 expression levels were 119 accessed and significance levels determined based on comparison of control and 120 sepsis cases (Figure 2A ). NUDT16 expression was not measured by the array used in 121 one of those six datasets. Significant increases in NUDT16 levels were found in four out 122 of five remaining ones. Levels in abundance were not significantly different in one out of 123 the five. Notably the fold changes that were recorded were lower than that observed in 124 the primary dataset (ranging from 1.3 to 2.1 fold changes vs 5.7 fold changes in the 125 septic plasma exposure dataset). This may be attributed to the fact that the validation 126 datasets were all from in vivo studies and in mixed populations, which except for one 127 datasets consisted of whole blood or PBMCs. Robustness of the increase in abundance 128 of NUDT16 transcript in the context of sepsis can be further ascertain from the range of 129 settings and methodologies employed across the validation datasets. Figure 2B  130 indicates the geographic localization of the patient populations under study, which span 131 four continents; the type of biological samples ranges from purified neutrophils, 132
Peripheral Blood Mononuclear Cells (PBMCs) and whole blood. Studies include both7 pediatric and adult populations. Finally, data were generated using two different 134 microarray platforms. Keywords were identified in the title of each one of them and categorized (Table 2) . be done in an in vitro culture system, exposing neutrophils to serum of sepsis patient as 175 was done in the initial study described in Figure 1 . Indeed, in this study exposing 176 neutrophils to LPS did not induce NUDT16 expression. It was not the case either in 177 another dataset in which blood was exposed in vitro for 6 hours to a wide range of 178 pathogen-and host-derived immune stimuli ([13]/ GEO accession: GSE30101). Using9 neutrophils isolated from patients with sepsis would be another possibility but fold 180 changes increase in abundance of NUDT16 transcripts was found to be lower than in 181 the in vitro serum exposure system. Second, ascertaining cellular localization of 182 NUDT16 by confocal microscopy would prove particularly informative since both nuclear 183 and cytoplasmic localization has been reported before 
